Research on using climate information has often focused on the interaction between users and producers and the technical fit of information for real decision-making. However, due to resource and capacity constraints within both user and producer communities, this approach will not always be feasible or indeed necessary depending on the decisions at hand. These contexts have been relatively under-explored by scholars, and this paper provides an original empirical contribution using three case studies of sub-national governments in India, Kenya and Uganda. In the paper, we analyse how social learning supports changing the usability of climate information and the role of intermediary organisations in these processes. Firstly, the paper shows that intermediaries often choose to build the commitment to project aims rather than using climate information as an entry point to working on climate change, and this allows them to instigate challenging learning processes. Secondly, there are barriers to iterative processes and critical reflection with government stakeholders but these processes can gain traction when built into institutional practices such as formal M&E processes. Lastly, social learning can broaden the framing of climate change from a single sector issue to a multisectoral one. We conclude by arguing that bringing together scholarship on social learning with that on the usability of climate information can deepen understanding of the dynamic context in which the information becomes usable. The evidence from the case studies shows that learning processes can alter this context across scales.
Introduction
Research on addressing the so-called usability gap between climate information and its potential users has explored how information is communicated and how different factors support uptake in different contexts, but scholars have noted that there remains a Bpersistent gap between knowledge production and use^ (Lemos et al. 2012 p789) . Literature on using climate information elucidates the technical challenges for users, but often emphasises the need for substantial producer-user interaction. This will not be feasible in many sub-national governments in the Global South. Although many local governments do not currently need specific climate information for a major investment such as long-lived infrastructure, as Singh et al. (2017) argue, Bfor systems to transform and become resilient … actions that acknowledge short-and long-term implications must converge^(p10). Within scholarship around natural resource management, there has been increasing interest in how adaptive approaches such as social learning could offer more responsive climate-sensitive planning, but there is little evidence so far on how they might address the specific challenges of using climate information (see Collins and Ison 2009; Wise et al. 2014; Ensor and Harvey 2015) . Intermediary organisations are playing significant roles in facilitating social learning and engaging local stakeholders around climate change issues, but little is understood about their role and impact on these processes (Jones et al. 2016; Kirchhoff et al. 2015) . This paper fills this gap by providing an empirical analysis of social learning and the usability of climate information for climate adaptation in sub-national governments in the Global South. It addresses two specific research questions: what role can social learning play in moving climate information from being theoretically useful to being practically usable in contexts where producers are not able to work with users, and what is the role of the local intermediaries facilitating these processes? Through bringing together scholarship on social learning and the usability of climate information we are able to link the value of broader institutional learning processes to shifting the context for usability. This builds on this climate information literature which until now has focused more narrowly on understanding usability through activities dealing explicitly with climate-related information.
Using climate information in local governments
BClimate information^refers to data on historical and current climate variables as well as future projections of climatic change. This is related but distinct from the term Bclimate information services^(CIS), where climate data is tailored for a particular use (Vaughan and Dessai 2014; Lourenco et al. 2015; Golding et al. 2017) . Whilst climate change only directly affects some policy decisions and some of the decisions made by sub-national governments are shorter term, these options may also lead to path dependency and investment in livelihoods that are difficult to shift from in the medium term (Ranger and Garbett Shiels 2012). Singh et al. (2017) argue that the use of climate information needs to be linked from short-term to medium and long-term, to Bstart to challenge how risks and uncertainty are perceived, prepared for and managed^(p10).
There are well documented challenges to using scientific evidence in policy-making, but certain characteristics of climate information make its use particularly challenging. One dimension is the range of uncertainties involved (Ranger and Garbett-Shiels 2012) . Wilby and Dessai (2010) describe how any climate information includes many assumptions, predictions and unknown elements of how the global climate system and society will respond to changes at different scales. As well as this uncertainty, another challenge can be its longer term nature and how that fits within local planning cycles and use of short-term information. Singh at el. (2017) conclude the most successful examples of the uptake of climate information, use daily, weekly and seasonal climate information to make decisions over short time horizons, with very few examples of long-term climate information being used to inform decisions at sub-national scales. This finding is echoed at the national level where the longer term perspectives pose particular challenges (Jones et al. 2017) . The impacts of climate changeand therefore policy issues that might be informed by the information-are often multi-sectoral and do not fit neatly into local institutional silos (Rai and Fisher 2016) . This can affect the perception of fit of different pieces of information and the interplay with other types of knowledge used in planning (Lemos et al. 2012) . The multi-sectoral nature of impacts and the other challenges outlined above often require significant change in institutional norms and practices.
How can these challenges be addressed?
Research on the application of seasonal climate forecasts (SCF) identifies key factors that support uptake such as engagement with the producer of the information; the relevance of the information to the decision in question; the scale and timeliness of the information provided; and trust in the information provider and perception of credibility, salience and legitimacy (Singh et al. 2016; White et al. 2017; Cliffe et al. 2016) . This work has largely drawn on agriculture and farmers' decision-making. Building on this, scholars have analysed the uptake of climate information with longer timeframes and in different sectors, including in developing country contexts (see for example Dilling and Lemos 2011; Golding et al. 2017; Ziervogel et al. 2010) . However, there is still limited evidence around local governments and the use of climate information.
A solution widely put forward to address the challenges is the co-production and tailoring of climate information-including CIS-and research shows that the level of interaction between producers and users does affect how climate information is taken up (Dilling and Lemos 2011; Meadows et al. 2015; Jones et al. 2017) . However, climate scientists have often framed participation as one input into a linear process, not opening up the possibility of shifting of priorities, roles and use over time (Lemos et al. 2012) . Lemos et al. (2012) argue that there has been insufficient focus on how a piece of information goes from being useful to usable over time. They propose a model which goes beyond interaction to consider other how other factors such as the fit of the information and the interplay with other forms of knowledge, Bcritically shape each other to increase or constrain usability of climate information^(p791). Fit is a dynamic concept that can be altered (or perception of it altered) through a variety of factors such as the characteristics of the information and who communicates it and how. Interplay between new information and existing sources can be influenced by users' behaviour, experience and cultures; information that complements existing knowledge and adds value to existing routines can more easily be usable.
Flagg and Kirchoff (2018) also argue that Bwhile scholars know a great deal about the characteristics of climate information that influence use and about how climate information is produced that affect use, much less attention has been paid to developing a systematic understanding of context-related factors and their influence^(p2). They further develop Lemos et al.'s model by arguing that the context of individual, organisational and institutional (which they characterise as micro, meso and macro) factors also constrain uptake. They argue that even with the interaction and customisation efforts of climate information proposed by Lemos et al. (2012) , useful information may not be used if the context for use is not aligned across the three scales (Fig. 1) .
Boundary organisations that link producers and users also help to bridge gaps between communities by building trust, capacity and legitimacy (Kirchhoff et al. 2015; Graham and Mitchell 2016) . Whilst there have been positive developments in the co-production of basic services by local governments and non-state actors (Allen et al. 2015; Mitlin 2008) , this remains a time-and resource-intensive exercise which has tended to focus more on concrete interventions than in the type of long-term strategic planning required for responding to climate change. There is also a limited community of and resources for climate scientists to engage in these activities (Kirchhoff et al. 2015) . It is likely therefore that some local governments will not have the opportunity to engage in direct co-production of climate information and will be reliant on knowledge brokering or intermediaries to access climate information to steer planning decisions.
Social learning is one approach put forward to engage stakeholders around climate-related planning, without necessarily engaging directly with the producers of climate information. Social learning, defined as Bwhere learning occurs through some kind of situated and collective engagement with others^ (Collins and Ison 2009, p364) , engages diverse stakeholders in a participatory process to reconceptualise Bthe nature of the issue itself and how it might be progressed^(p369) and create collective solutions. This has been most successful at very local levels between small communities, but it is less clear how this translates into the context of governmental organisations (Butler et al. 2015; Cundhill and Rodela 2012) . In social learning for climate change adaptation engaging with climate information is one part of the process, but not the sole (or necessarily the main) aim. In local governments in the Global South, longer term (often medium term) information may be needed to provide a steering function for short-term decisions, rather than for a specific high-value decision such as an infrastructure investment (Singh et al. 2017) . This means the policy processes may need different levels of engagement with technical detail and scientific expertise, with some processes needing producers input to tailor information whilst others can use existing information as long as officials can understand its potential use.
Defining social learning 1 has been a contested issue but there are several dimensions of social learning processes which reappear across case studies and have been drawn out through reviews of the theoretical literature (Reed et al. 2010; Harvey et al. 2013; Cundhill 2010 (2010) argue that to be social learning the process needs to Bdemonstrate that a change in understanding has taken place in the individuals involved … [and] go beyond the individual to become situated within wider social units or communities of practice within society and occur through social interactions and processes between actors^(p6). The authors also stress the need to separate the process of social learning from the potential outcome and Ensor and Harvey (2015) describe how it is crucial for processes to be attentive to Bhow social and political context determine patterns of power, authority and accountability^(p519). The Climate Change and Social Learning Initiative (CCSL) draws out four components of social learning processes in its monitoring framework-engaging stakeholders, seeking to change capacity and understanding, using iterative reflection cycles and challenging institutionsbased on a combination of theoretical review and extensive practitioner consultation (Van Epp and Garside 2014; forthcoming). Through engagement processes as well as through formal capacity building activities actors may co-create knowledge and solutions, change their understanding of the problem and build capacity in a variety of ways to respond. Iterative processes are those that are continually repeated to critically reflect on evidence and solutions and integrate what is learned into decision-making. Cyclical reflection on climate change adaptation has also been proposed in work on adaptation evaluation, robust decision-making and adaptation pathways (Fisher et al. 2015; Reeder and Ranger 2010; Wise et al. 2014) . In this paper, we draw on these discussions and define a social learning process as incorporating the following dimensions of activity: the engagement/participation of stakeholders, building capacity and understanding, and using iterative processes for continual reflection. The fourth component defined in the CCSL framework of Bchallenging institutions^and discussed elsewhere in the literature as systems change, we consider in this paper to be a cross-cutting objective underpinning the other three dimensions and also a potential outcome of social learning processes. These dimensions of power and politics which underpin changes in systems do need to be carefully attended to and monitored as part of any social learning process.
Building on this definition of what constitutes the intentional process of social learning, we go on to consider the potential outcomes of such interaction and their linkages with the usability of climate information. These outcomes can be characterised into three domains: cognitive (factual information), normative (values, beliefs) and relational (trust, networks and relationships) (Lebel et al. 2010) and at various scales (Rodela 2011). These scales are individuals, to learning within common networks and communities, and finally systemic change within institutions and policy. These levels within social learning correspond to those defined by Flagg and Kirchhoff (2018) in their review of contextual factors for the use of climate information and they note they are the first to frame the barriers in this way. Social learning therefore offers a conceptual basis to develop this framing and conceptualise interaction between these levels and how they might be shaped for the use of climate information. However, within work on social learning there remains limited evidence on how individual transformation drives systemic or network-level transformative change (Ensor and Harvey 2015) . This is important to note for the usability of climate information as the use of futureorientated, uncertain information often runs counter to existing institutional norms around use of evidence and planning processes and so requires some form of systemic change (Lemos et al. 2012) .
Social learning processes within local governments in the Global South have often been supported by NGOs facilitating the local process, financed and given technical support from a global climate programme. These NGOs are often not technically boundary organisations as discussed in the climate information literature, as they are not facilitating producer-user interaction, but are playing a broad role around implementation, capacity building and packaging and synthesising existing information. This expansion of the role of NGOs into the climate information value chain has been relatively unexplored (Jones et al. 2016) . Kirchhoff et al. (2015) argue that Bwe know very little about potential 'carry-over' effects that may aid climate information dissemination and use [such as] users working outside the boundary chain … to share climate information widely^(p21).
In the above review, we identify particular challenges to the usability of climate information in local governments: the uncertain nature of the evidence, the longer time frames of some impacts and the multi-sectoral nature of impacts and solutions, all of which challenge many local government practices. The literature around using climate information has framed the challenge primarily in terms of the technical fit of the information and advocates the coproduction of this information between users and producers, which will not be feasible in all contexts. There has also been little focus on how information moves from being useful to usable over time, or on how the context for use might constrain or support uptake and usability beyond the specific context of producer-user interactions. Building on research and practitioners' experience of social learning processes, we identify engagement, capacity and iteration as three principles for institutional processes that might address the complexities of planning for climate change and alter the contextual factors for the usability. This paper brings together these literatures and uses three case studies of sub-national government planning processes in the Global South to address two research questions:
& What role can social learning play in moving climate information from being useful to being usable in contexts where producers are not able to work with users? & What is the role of the local intermediaries facilitating these processes and addressing these challenges?
Analytical framework and methods
We have drawn on the literature above to develop an analytical framework for the case studies. The framework examines the mechanisms through which elements of social learning could address the specific challenges of using climate information and alter the fit and interplay of the information drawing on Lemos et al. 's model (2012) . The framework (see Fig. 2) shows the broad theoretical model through which social learning processes might lead to these changes. The tables underneath the model shows the detailed theoretical mechanisms through which social learning processes could address the specific challenges of using climate information and alter fit and interplay; these mechanisms draw on the literature review above, reflecting dimensions of cognitive, normative and relational changes (Lebel et al. 2011) . The case studies are all within local government planning and so the outcomes are at both the network scale (amongst a community of stakeholders/practitioners engaged in the programmes) and also at the systemic scale (changes in institutions and policy) (Rodela 2011). In some cases, initial changes are seen within key individuals and not yet spread to networks and institutions which we note in the evidence tables.
The three case studies were chosen to explore three different types of sub-national planning processes-urban resilience planning, local climate funds and mainstreaming climate change-to identify common factors between the elements of the social learning processes being used and the usability of climate information. All three are well-established local climate programmes and have had an active planning process around climate change in the past 5 years, including engagement of a range of stakeholders and instigating iterative processes. All three have received support from an intermediary organisation-either a local or national NGO. Given the limited evidence of uptake of climate information in local planning processes to date, the choice of three active and well-regarded climate programmes was to develop understanding of the potential mechanisms by which usability might shift over time. These mechanisms can then be studied in more detail through wider and more representative case studies in future work.
The three cases are as follows: We used a qualitative research design involving semi-structured interviews with key stakeholders (13 in Gorakhpur, 23 in Bundibugyo, 16 in Isiolo 2 ), document and policy analysis, observation and focus groups with local communities engaged in the social learning process in question. We undertook three focus group discussions in Gorakhpur, two in Bundibugyo and two in Isiolo County. 3 We worked with the local intermediary organisations as gatekeepers and partners in understanding and analysing their case, and this involved repeated discussions and reflections on emerging evidence with them. Whilst this emphasised their perceptions, we balanced this with other data sources and believe the access and insights this offered merited 2 The difference in the number of interviewees reflects the different number of key stakeholders involved in the project in question and those that were still accessible to the project teams having not moved to posts in other cities/districts. 3 In Gorakhpur, we undertook three FGDs. They were with community members who had been engaged in GEAG/ACCCRN resilience-building activities in Mahewa ward and Moharipur ward; in Moharipur, we had a separate FGD after the main discussion with women only. We also went on site visits to a resilient house and to see resilient farming practices in Mahewa ward. In Uganda, we undertook two FGDs with communities engaged in NAPA activities in NAPA Committee in Bulambuli sub-county and other ACCRA activities in Bukonzo subcounty. In Kenya, we undertook two FGD, the first with all the ward adaptation committee members in Kinna ward, and the second with the women involved in the adaptation committee and other local committee such as the peace committee. Specific challenges of using climate informaƟon Social learning process PotenƟal outcomes moving informaƟon from useful to usable Fig. 2 Analytical framework showing how a social learning process could address the challenges of shifting the usability of climate information through changing fit and interplay the approach. Stakeholders were selected for being active in the climate planning process and representing the diversity of groups involved including the intermediaries themselves, government staff, international organisations, NGOs and local community groups. The interview schedule was based on the core dimensions of social learning and the challenges of climate change (longer time horizons, uncertain evidence, multi-sectoral issues). Transcripts were coded along these dimensions. Data was then re-analysed within each social learning and climate category to identify evidence for specific mechanisms from the analytical framework. Data collection was carried out June-September 2016, and an international workshop was held in October to discuss cross-cutting findings.
Case studies
We now go on to discuss the social learning processes and use of climate information in each case and present the key evidence against the framework in summary tables.
Shared learning dialogues
Gorakhpur in India is part of the Asian Cities Climate Change Resilience Network (ACCCRN) funded by The Rockefeller Foundation. ACCCRN uses shared learning dialogues (SLDs) to develop city resilience strategies. The SLD is an approach to social learning which explores climate risks, urban systems and interaction with risk, and defines possible responses with a stakeholder group. Gorakhpur was one of the 10 initial cities involved in ACCCRN and became part of the programme in 2008 with the support of the Gorakhpur Environmental Action Group (GEAG). In an engagement phase in 2009-2010, GEAG worked with the Municipal Corporation, compiling climate information and undertaking dialogues with city-level stakeholders, deliberating on city vulnerabilities. GEAG set up formal engagement processes through a civil society forum, a city-level steering committee and thematic groups to develop a city resilience strategy. To build capacity and knowledge, GEAG with engagement from committee members undertook community and household vulnerability assessments. GEAG (with an international organisation) undertook background analysis of the climate context using historical rainfall, temperature and precipitation data, and ranges of downscaled precipitation and temperature projections drawn from several GCMs looking up to 2046-2065. GEAG introduced climate change to key stakeholders (including community members) with a pragmatic focus, framing the issue in terms of local impacts on systems. As a GEAG staff member explained:
[When defining climate change] … often the definition comes from the top -1.5 degree rise or whatever. But for people on the ground, living in the flood plains or areas affected by waterlogging … they are interested in their lives and how they are affected. 4 The activities in the resilience plan were focused on a 3-year timeframe, but longer term perspectives were included as the project reviewed the Masterplan (to 2021) and used the range of projections. In 2011-2014, additional funding was provided for projects on peri-urban agriculture and micro-resilience planning. Local-level engagement processes were set up with local communities, and the interaction between vulnerable communities and the committee members was an important dimension of building capacity and shared understanding. GEAG staff conceptualised the engagement processes as horizontal between municipal stakeholders and vertical reaching down to vulnerable communities and up to the Municipal Corporation. In a complementary project, 5 climate change was integrated into district disaster management plans. An international research organisation working with GEAG analysed several climate models to communicate the range of predicted rainfall and maximum temperatures. A key individual working in the District Disaster Management Authority (DDMA) built on the capacity gained through the engagement with GEAG and ACCCRN to make changes in the timing of the Emergency Operation Centre provided during the monsoon, as the models suggested rainfall would come later in the year. In terms of iteration, institutional structures put in place such as a Climate Change Cell in the Corporation provide the potential structure for a cyclical approach to resilience planning (Table 1) . Staff from a municipal network supporting other cities in India through an ACCRN-type approach, explained that when framing climate change for the municipal officers in their work, they also deliberately chose to limit the detail of climate information as they felt stakeholders were not yet ready to deal with the complexity:
Typically we give the gist of the information and the discussions revolve around that. They do not really grasp the science component, and in the limited time of three hours we don't find it useful to dwell on that point. 
Mainstreaming climate change into district planning
In Uganda, the African Climate Change Resilience Alliance (ACCRA) has been working with Bundibugyo district for over 5 years to mainstream climate change into local development planning. Engagement approaches in Bundibugyo have included the following: building capacity for mainstreaming into the district development plan; supporting local National Adaptation Programme of Action (NAPA) activities and developing climate-relevant indicators for monitoring systems. ACCRA carried out capacity gap analyses and used these to target formal capacity building activities. With ACCRA, the district developed a proposal for NAPA funding to improve the development plan. The activities in the proposal were selected based on issues that the sub-counties had identified and were mainstreamed during ACCRA's previous engagement with the district, showing some element of iteration in progressive activities. Iteration was also used at the local level. The project used exchange visits with other districts and iterative learning processes in farmer field schools to build community members' capacity to carry out resilience-building activities such as soil and water conservation. Using lessons from the NAPA pilot, ACCRA pursued the participatory development of climate-relevant indicators for the national monitoring system, showing that ACCRA had reflected on their ongoing climate work in at iterative way. District and ministry officials jointly validated indicators gathered from the five districts. These activities focused on vertical engagement, ensuring officials understood the realities on the ground. The development of indicators also offers a formal mechanism to iteratively check on progress over time and improve and update activities. ACCRA framed climate change through current impacts rather than using future- 5 Funded by CDKN in 2013 CDKN in -2014 Interview with ICLEI SA project officer, 24.06.2016. (Table 2 ).
County climate investments
Isiolo County in Kenya has been working to be ready for climate finance and to mainstream climate change in planning and implementation since 2010, with the support of a coalition of national and international NGOs and national government agencies called the Adaptation Consortium. The consortium uses an integrated approach consisting of four key elements: a public county-level climate change fund (CCCF) under local government; county-and wardlevel adaptation planning committees (CAPCs and WAPCs) to make climate-related public goods investments; integrating participatory research and climate information into planning and strengthening monitoring and evaluation to track progress. The WAPCs prioritise the investments in public goods, which they send to the CAPC for approval. Investments have to meet seven criteria that promote climate-resilient growth and adaptive livelihoods. The CAPC cannot veto local plans, but only work to strengthen ward-level proposals. WAPC members Evidence of a common language and understanding, and commitment to cross-sectoral planning.
The common language and understanding that the formal capacity development has contributed to has enhanced stakeholders' ability to learn from each other regarding climate change. Whilst climate change is officially described as a crosscutting issue, and district decision-makers plan for it together, institutional silos and barriers remain, especially in terms of funding, which is allocated according to sector and currently inadequate for key departments. C:b) Constituency of users Evidence suggests some increase in capacity to engage in issues.
ACCRA's interventions built the capacity of community members and government ACCRA's interventions did not focus on laying the groundwork for iterative processes; thus, we see little evidence of longer timeframes factoring into also sit as representatives on the CAPC. The Isiolo CCCF has completed two cycles of investment in public goods. The two rounds were implemented over a span of 3 years, between 2013 and 2016. Engagement happens through committee structures and a range of workshops and activities supported by the consortium. County-wide engagement processes on climate change have also taken place, such as resource mapping, whereby stakeholders from the county government and community leaders and elders came together with GIS mappers. The resulting atlas is a resource for county planners, using local and technical knowledge on natural resources and has been used to plan new infrastructure investments. The consortium provide support and training to stakeholders on a range of tools for the CCCF such as resilience assessments, climate information and financial management. To build shared understanding, the WAPCs conduct participatory resilience assessments establishing factors that strengthen or weaken the resilience of local systems. The WAPCs then use the resilience assessments to prioritise investments in public goods. Iteration is built into the process as monitoring and evaluation. CAPC members undertake monitoring visits to see how investments have been implemented, and WAPC members with the communities develop theories of change to assess how the investments should contribute to building resilience and reflect on these over time (although implementation of this was limited). Climate change was introduced to local communities through presentations and discussions in participatory resilience assessments and to county officials through workshops including summaries of future national and regional trends.
7 However, so far this has not played a major role in investment decisions, which have focused on immediate needs. Interviews with county stakeholders showed that climate change was being framed broadly in terms of what is changing now and experience from the last 5-10 years and the county officials felt from their experience that pastoralist communities were more interested in seasonal changes rather than changes over long-term periods. As the National Drought Management Authority official said when talking about community planning: Bmost important is the yearly and seasonal forecasts. Longer forecasts give a general picture, but people are a little sceptical about predicting the future, and issues of metrological science and probability^. 8 The County Director of Meteorology in the county government also stressed how the climate projections were reliant on regional models and according to him it is Bnot clear what will happen in terms of the frequency of extreme events, rising temperatures … rainfall … Models are not clear about the future^. 9 The uncertainty around the models here made them unusable in the eyes of the officer (Table 3) .
The three projects have differing levels of resources. ACCRA in Uganda has implemented a set of small projects and so has primarily worked within existing structures. In Gorakhpur and Isiolo, the work had more sustained funding sources, so could be planned over longer periods with more ambitious aims. All case studies were around climate planning processes for 0-5 years, work in Gorakhpur and Isiolo also included climate projections over the next 20-60 years to steer shorter term investments. In Uganda, ACCRA took a learning-based approach and climate change was introduced through current climate variability and as a general concept rather than with specific pieces of information. In Gorakhpur, the approach was explicitly built on a shared learning. Isiolo did not have an explicitly learning-based approach, but one built on participation and engagement. Nevertheless, the key dimensions of social learning were included in the model.
Discussion
We now go on to discuss three cross-cutting findings. The first two relate to the process of social learning and the third to outcomes from the process. The interviews showed that at the county level the multi-sectoral linkages built through the CCCF process built on and strengthened existing relationships. The individuals involved in the WAPCs claimed they gained confidence and increased their ability to articulate their views and make the necessary connections to technical and government staff to call on them when needed for climate-relevant and other services. There was still tension between community members and the county governments around certain management issues, so not a unified shared framing of the problems and solutions at hand. E:b) Range of knowledge and perspectives
Local community perspectives brought into formal planning processes through variety of tools.
Members of the county committees were able to discuss multi-sectoral issues and learn from each other and community members through processes such as resource mapping, creating/reinforcing cross-cutting institutional spaces and relationships. The CCCF mechanism challenges existing norms and practices around the role of community members and types of knowledge used in local planning. Female members of the WAPC talked about how previously they were never called to meetings held by the local chiefs as it was assumed the chiefs and elders could represent their views, but this had changed through the WAPC process. E:c) Different timescales Investments made were short term and intermediaries felt too early to add longer term steer using climate information.
The public good investments were typically short term in nature and the county was not yet adding a longer term perspective (or steer) to the technical specifications of the investments. Longer term climate information was available from the Kenya Meteorological Department There has also been a focus through the CCCF process on informal engagement that supports capacity transfer, either through WAPC members learning more about the technical aspects of their local investments by engaging with technical officers or through county officers having more exposure to community priorities and experience of managing climate variability. The resource mapping process allowed more co-generation of evidence, bringing together community members, county technical staff and mapping specialists to generate a county-wide resource that also validated community knowledge and made the resources and the usage patterns visible to technical staff, increasing their capacity to understand and plan for differentiated impacts for different groups. Showing the two-way exchange of knowledge, one of the facilitators said: BWhen coming up with natural resource management maps, you can see a lot of information is coming from communities that even the technical people could not understand^(Interview with Director of RAP, 15.09.2016). Unequal power relationships There was some shift in county officials recognising that community members had knowledge to contribute to the planning process and for example in the resource mapping process, community elders were able to give details of resource availability in different seasons that were not well known to the county officials. The addition of the County Director of Meteorology added an institutional function overseeing climate information at the local level. C:c) Multiple sources Wider use of local information sources.
The resource maps allowed local knowledge to be validated and used in county processes, and this challenged norms about whose knowledge is useful in different contexts. Using the resource maps and resilience assessments challenged the kind of information that decisions can be based on, but did not challenge planning timeframes nor the linear planning process.
C:d) Motivation
Motivation around the project aims, not yet linked to longer term issues.
As engagement, there was evident motivation and commitment to the CCCF process but so far this has focused on current climate variability and the development deficit rather than longer term climate change. Iteration I:a) Incorporating results of activities emerging climate information M&E processes gave opportunity to reflect on implementation, but driven by institutional processes not new information.
The main iterative process was the annual cycle of making local investments and monitoring and evaluation (M&E) around those investments. Once an investment was made, the implementation was tracked and then its impact on building resilience evaluated. As the government official overseeing the process told us, Bit adds value.
[On] the monitoring visits we Intermediaries use a simple framing of climate change to support changing perception of fit and interplay before introducing new information over time.
Firstly, the case studies show that climate change was initially introduced through the intermediary organisations, and they often did not introduce the scientific information on climate change or the complexities of the evidence for strategic reasons. Lemos et al. (2012) identify the perceived fit of the information as a key factor in whether or not it becomes seen as usable. In the case studies, intermediaries withhold certain pieces of information to fit into a strategic longer term process of engagement. They perceive it to be useful but only usable later in the social learning process, seeking to alter the institutional context and perception of fit before introducing the information itself. The facilitators understand this as building the enabling relational and normative mechanisms that will allow cognitive use of the information in the future, and this was supported by some interview evidence of shared framings, developing professional networks and new institutional structures building the enabling environment for using climate information (see evidence on mechanisms E:d and C:d). There is some initial evidence of the perception of fit amongst government officials changing over time and the strategies of intermediary organisations developing to introduce pertinent forms of information. In Uganda, ACCRA chose to use a broad framing of climate change with an emphasis on current and visible impacts and little use of future-orientated climate information. In Gorakhpur, climate information using ranges of future projections was introduced further into the process by GEAG as increasing commitment and shifting values and discourses amongst government stakeholders changed their perception of its utility. In Isiolo, the engagement processes built commitment to the CCCF mechanism and networks between county officials and community committees (see E:d). Local knowledge and technical inputs were mapped through a process of resource mapping focusing on current variability, supporting the shifting interplay between different forms of knowledge. Climate information on future trends was communicated in workshops and resilience assessments but not yet used to give a longer term steering function to the investment decisions. However, building on the commitment and motivation behind the CCCF itself, there are now increased efforts on the part of the consortium to develop this angle with the national meteorological department (who are formally part of the Consortium), including through working with an officer within the county government and developing a climate information plan (moving into cognitive mechanisms E:c, C:c).
Operationalising iterative processes is challenging and formal M&E structures can anchor this within government systems.
Secondly, the case studies show that iterative processes were challenging to operationalise with government stakeholders even when explicitly included in the model of engagement. Other social learning case studies show time and repeated cycles are needed to embed critical reflection (Butler et al. 2015) . In Gorakhpur, high-ranking government officials were transferred several times during the activities highlighting the disjunct between the need for continued participation within iterative processes and the reality of a mobile civil service. Interviewees did not perceive of the processes as iterative, and there were no examples of committee decisions being re-considered or developed over time. In Uganda, community groups formed iterative cycles to work on specific issues but iterative processes were not instigated with government stakeholders as this was not perceived to be feasible. However, staff within GEAG and ACCRA went through their own internal reflections and instigated changes in their support to local stakeholders over time. In Uganda for example, projects ACCRA instigated such as the development of indicators built on earlier work on mainstreaming and capacity and addressed challenges around the institutionalisation of climate change into budgetary processes. GEAG also perceived their role to be shifting over time and had reflected on what they could offer government stakeholders through different phases of the programme (see mechanism I:d).
Where iteration seemed to have most potential within local government was within institutional M&E systems. In Kenya, the CCCF mechanism uses repeated planning and M&E cycles which offered an institutionalised window to reflect and consider amendments (see mechanism I:a). Stakeholders at county and community levels commented on the indicators and monitoring visits as a chance to re-evaluate progress, and there was one example of an investment that was poorly managed and changes were made. The role of the county committee in improving ward-level proposals also offered the opportunity for iterative reflection. Despite these structures, stakeholders commented that incentives for critical reflection were insufficient for a truly iterative approach, and the examples we show here are a reflection of improving existing practice (first loop learning), rather than questioning the approach itself (second loop).
Social learning processes broadened the framing of climate change issues to include multisectoral dimensions, with some limited consideration of longer timeframes. Uncertain evidence remained relatively unexplored.
Thirdly, evidence from the case studies shows that the social learning processes broadened stakeholders' perception of climate change, supporting a framing around multi-sectoral impacts and solutions. If medium-term information is to have a steering function for shorter term decisions as Singh et al. (2017) suggest, framing climate change as a multi-sectoral issue could support and broaden the perceived fit of information that is relevant to steer those decisions, and support the interplay between the evidence bases of different sectors. Supporting other findings in the literature, we see that processes of engagement of diverse stakeholders also built social relationships and trust (mechanism E:a in the case study tables; Meadow et al. 2015) . This was sometimes combined with more formal capacity-building activities on specific climate change issues, changing the ability of stakeholders to use information, and informal capacity building, altering how stakeholders related to each other. Stakeholders in Uganda started to frame climate change as a cross-cutting issue and district officials gathered to plan together (see mechanism E:c). In Kenya the CCCF provided a forum for multi-sectoral issues and in Gorakhpur the engagement between civil society and municipal committees and vulnerable ward members allowed the multi-sectoral impacts of climate change within the local wards to be better understood. Taking Rodela's framing of scale (2011), observed changes are taking place at the network level in terms of improved relationships, and to some extent, the systems level in terms of the institutional structures created (although the functioning of these was inconsistent).
The engagement processes in the case studies did not formally address challenges of longer timeframes and uncertainties around climate information. Much of this was due to a strategic rationale on the part of the intermediaries, as we have argued above. In a few instances however, stakeholders did become more aware of a wider range of timeframes through engagement with others with different planning horizons. For example in Gorakhpur, assessing the city masterplan, using climate models and community engagement introduced a variety of timeframes to the project (see mechanism E:c). Changes in perception of fit and interplay occurred around different forms of knowledge such as community narratives, sectoral expertise and planning timelines but further work is needed to see how these broader changes could relate to the usability of specific pieces of climate information as this was only attempted with select individuals. Whilst longer time frames and uncertain evidence were often deliberately left by the intermediaries, it remains an important question at what point to introduce these concepts. These issues were only touched on through social learning processes even when bringing together stakeholders with these perspectives and intermediaries may need to consider how to plan for and prepare for the more challenging dimensions of usability as the programmes become more embedded.
Conclusions
In conclusion, this paper contributes to scholarship on the uptake of climate information by showing how social learning processes can shape the context for the usability of such information within sub-national governments when it is not feasible or necessary to have extensive producer-user interaction.
Firstly, we show that in all three cases, the intermediary organisations, which facilitate social learning with government stakeholders, chose not to use detailed climate information as an entry point to working on climate change issues and this allowed them to instigate learning processes with stakeholders supporting changes in the perceived fit and interplay of information over time. Literature on climate information has focused on formal boundary organisations and/or producer-user interactions and the role of local organisations within the climate information value chain needs further attention (Kirchhoff et al. 2015; Jones et al. 2016) . Work on social learning recognises the importance of the facilitators and their understanding of the Bproblem^and process at hand (Ensor and Harvey 2015) , and this paper shows that in the context of climate information, the question is not only about Bgood^facilitation, but embedded understandings of local capacity, usability of information with different characteristics, and relevance of different timeframes to different actors. The introduction and framing of climate information was continually reconfigured through the choices of the intermediaries and further research is needed on their conceptual models and situated knowledges around the fit and interplay for climate information.
Secondly, the paper shows that iterative processes were not instigating critical reflection as different stakeholders participated in each session and previous decisions were rarely re-considered. Case studies using social learning amongst local communities show reflection can be mobilised through participatory evaluations (Butler et al. 2015) , and this paper shows that iteration seemed to have potential in sub-national governments where it was built into formal M&E processes. Iterative reflection within the intermediaries themselves led to changes in practice over time and also led to the introduction of new climate information. Plummer (2013) argues community iterative cycles need to cascade upwards to hybridise with other governance systems, and we suggest from the case studies in this paper that iterative processes may need to hybridise horizontally from the network of practitioners to the government system to bring the benefits of an iterative approach to using climate information when there are significant institutional barriers to such an approach. Lastly, the paper shows how social learning broadened the framing of climate change to a multi-sectoral issue, with some evidence of initial changes amongst officials in understanding and interest in longer time horizons.
Through analysis of the case studies, we build on Lemos et al. 's model (2012) and Flagg and Kirchhoff's (2018) additions to show that through using social learning processes, different forms of climate information may still move from useful to usable through changing perceptions of fit and interplay and altering the context for use as shown in Fig. 3 . This is highly relevant for contexts where direct producer-user interactions may not need (as the decisions in question are shorter term in nature and need only be steered by broader trends) or are unlikely to play a major role in the short to medium term due to resource and capacity constraints.
Bringing in scholarship on social learning to this model makes explicit the conceptual linkages between relational, normative and cognitive changes that can alter the context across individuals, networks and institutions and elucidates how the context of usability can be shaped before introducing climate information. For example, we see in these case studies how intermediaries work to shape the fit of climate information and interplay with other forms of knowledge before the climate information is introduced. This preparatory stage is important to build ownership and commitment to project models and the idea of climate change before challenging more institutional norms with the characteristics of the information available. In some cases where climate information may need to provide a steering function to short-term decisions, this may be sufficient. In others where there is a high value, long-lived decision to be made, the perceived fit and interplay will be in place to move on to more productive interactions with producers. Building on the additions of Flagg and Kirchhoff (2018), we show how through social learning the Buse space^can be conceptualised as more dynamic than in the proposed model-which implies a more linear participation-and a space that can and should be actively shaped as part of the process of moving from useful to usable. We also show that breaking down the type of decisions that might need climate information, to those where only Bsteering^is needed, to those with specific high-value decisions is helpful. This helps elucidate where social learning processes and mechanisms identified might be sufficient to support usability and where direct producer-user interaction will also be needed.
As noted elsewhere, social learning is not a panacea (Butler et al. 2015; Wise et al. 2014) . Evidence on outcomes is still emerging and the ideals of iterative learning can be at odds with deeply embedded inequalities and institutional cultures. Within the framework above, it is important to be attentive to how vested interests and power operates within and between the two stages suggested. For example, producer-user engagement could be driven from a topdown perspective where producers or powerful actors choose when and how to engage starting from the second stage of the diagram rather than allowing the bottom-up iterations to happen first on what might be useful and usable. Equally, intermediaries supporting the social learning processes in the first stage of the diagram would need the power and resources to access important stakeholders including producers if needed (recognising this is a limited resource). They could also have an impact on the definition of Buseful^to inform producers in the future by tracking and reporting progress to usable. Actively monitoring and tracking processes and outcomes of social learning can help ensure that such dimensions are explicitly understood and discussed (Van Epp and Garside, forthcoming).
To conclude, we argue that scholars working on increasing uptake of climate information need to engage more seriously with the relational and normative dimensions of changing fit and interplay as well as the broader context for use moving from individuals to networks and institutions embedded in local power structures and politics. These dimensions can be conceptualised and built through supporting, actively monitoring and then evaluating processes such as social learning and the results of these experiences can then be fed back into improving policy and practice as well as adding to and developing the model we present here.
Through social learning processes intermediaries engage stakeholders, build ownership and capacity and address specific climate-related challenges through learning cycles going across scales that address specific CI barriers. Fig. 3 Shaping the context for use through social learning building on Lemos et al. (2012) and Flagg and Kirchhoff (2018) 
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